Pharmacologic inhibition of MEK and PI-3K converges on the mTOR/S6 pathway to decelerate cellular senescence.
Inhibition of mTOR by rapamycin prevents cellular senescence. Here we investigated the effects of MEK and PI-3K on cellular senescence. Unlike LY294002 (PI-3K inhibitor), both U0126 and PD98059 (MEK inhibitors) did not significantly decrease beta-Gal staining in aging human fibroblasts and fibrosarcoma cells. However, using a sensitive, functional method, we identified that not only LY294002 but also U0126 prevented irreversible loss of proliferative potential associated with cellular senescence. At concentrations that blocked S6 phosphorylation, rapamycin, U0126 and LY294002 equally prevented senescence. Furthermore, there was no additive effect by combining of rapamycin with either U0126 or LY294002. Taken together this suggests that (a) simultaneous activation of PI-3K and MEK is required to ensure cellular senescence and (b) U0126 and LY294002 suppress senescence via the rapamycin-sensitive pathway.